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Methods: Algbrithm: A continuously up-dated estimate of the transfer function (TF) is 
derived in the frequency domain using the pressure signal from the FFS as input. The 
main resonant frequency (RF)and the damping coefficient (DC) of the FFS are deter- 
mined from the Fourier spectra of the pressure signal. Spectra with strong artifacts or 
noise are excluded by correlation analysis. The phase and a first estimate of the magni- 
tude of the TF are derived from RF and DC (model: damped oscillator). Magnitude above 
RF is sensitive to additional resonant sites and is improved by further analysis of the 
shape of the spectra. Correction is performed with the inverse function of the estimated 
TF 
Tests: In-vitro 20 different pressures (l&f right ventricle, aorta, pulmonary artery, right 
atrium) were tested in 23 dlHerent FFS. In-viva in 5 pigs 456 hemodynamic interventions 
were performed with pharmacologic agents, and atrial pacing at heart rates up to lBOb/ 
min with 16 different FFS In the right and left ventricle, in the aorta and pulmonary artery 
(reference Millar tip sensors). 
Results: The improvement of accuracy was significant for all pressure parameters. 
Results 
in-vitro 
without 
correction 
in-vitro with 
correction 
in-viva 
without 
correction 
in-viva with 
correction 
Systolic 
C?WOl 
(mmHg) 
5+-5 
Diastolic dP/dt max dP/dt min error RF DC 
MrOt error(mmHg/ (mmHg/sec) (Hz 
(mmHg) set) ) 
3+-3 301+-218 247~.211 IO+ 0.25 
-8 c-o.2 
1+-l I+-1 42+-37 34+-35 11+ 0.27 
-7 +- 
0.18 
6+-5 2+-2 312+-157 85+-76 12+ 0.23 
-5 +- 
0.15 
3+-2 1 +-I 157+-l 73 34+-28 13+ 0.29 
-5 +- 
0.15 
Conclusion: The accuracy of pressure recordings by use of fluid-filled systems in clinical 
practice may be significantly improved by this automatic algorithm. 
1023-54 A New Computerized Method to Trace Mitral Anulus in 
Three-Dimensional Space From Three-Dimensional 
Echocardiographic (RTBDE) Image: An In Vitro 
Validation Study 
Giuseppe Saracino, Takahiro Shiota, Qin Jian Xin, James D. Thomas, Cleveland Clinic 
Foundahon. Cleveland, OH 
Accurate measurement of the curved length of mitral annulus is not possible using con- 
ventional 2D Echocardiography. In our lab, a new custom-made computer which aids us 
to trace mitral anulus in 3D space has been developed. The aim of this study is to vali- 
date this new technique for measuring the curved length of mitral annulus. 
Methods 
Ten (10) phantoms mimicking ten mitral annuli of known curved length have been built. 
The curved length of the phantoms ranged from 79 mm to 160 mm. All phantoms were 
imaged using RTSDE. After transferring acquired data to a commercially available com- 
puter, our custom-made software has been used for determinlng the curved length of the 
simulated mitral anulus. A 3D reconstruction of the simulated anulus is shown to the 
operator who manually traces the contours of the mitral anulus without knowing its actual 
length. The traced 3D curve is superimposed on the original 3D dataset so that the oper- 
ator can evaluate the accuracy of the tracing. Once tracing of the mitral anulus has been 
completed, its curved length is automatically calculated by the computer. 
Results 
Using our novel user interface, it was easy to accurately trace all the simulated mitral 
anuli. A simple linear regression analysis showed an excellent correlation and agreement 
between measured and actual length ( y = 0.94x + 6.6; r cO.99, mean difference = 2.74 f 
2.61 mm). 
Conclusion 
Our new 3D method has provided easy tracing and accurate measurement of simulated 
mitral annuls, which is a complex cwve in 3d space. This new computer method may 
contribute for clinical use of RT3DE. especially for patients with mitral disorder. 
1023-55 Creation of a Mathematical Model to Define 
Circumferential Linear Lesion Length for Pulmonary 
Vein Isolation 
James D. Maloney, Elisa M. Konieczko, Shailaja Tekulapally, John M. Oshlick, Sreela 
Sasi, Hamot Hospital, Erie, PA, Gannon University, Erie, PA 
Background: Circumferential continuous linear lesions that isolate the pulmonary veins 
(PV) from the left atrium (LA) are effective in curing atrial fibrillation. Methods to define 
the needed lesion length, and to confirm its completion, are dependent upon develop- 
ment of a mathematical model and a software program for computer assisted mapping of 
the heart. 
Methods: A mathematical formula was developed and tested using measurements 
taken from adult cadaver hearts. Measurements taken included: I) the distances 
between the four PV ostia, 2) the distances between superior and inferior venow pairs, 
and 3) the diameters of the veins. Actual circumferential linear lesion length was mea- 
sured in each heart. A mathematical model determlning the total circumferential path 
length of lesions around the endocardial ostia of PV withln the LA was developed. The 
actual lengths and the computed lengths were compared. 
Results: For this model, R, , R2 = PV radii; D = minimal horizontal distance between PV; 
P = minimal distance from R needed to prevent PV stenosis; 6 $3 2 = angles subtended 
at the PV center. This formula can be adapted for ablations of common PV (D=O: 
Pp(R+P)], closely spaced PV [ DC 2P: R,(360-e,) p H80 + &(360-6,) p 11801. or widely 
spaced PV [D> 2P: Zp(RI+RP+D)] or [(R,+R*) + 2(P+D)]. Formulae generated wcumfer- 
ential lesion lengths closely correlated with actual lengths taken from cadaver hearts. 
Conclusions: These formulae can: 1) accurately predict circumferential linear lesion 
length, 2) be used in both catheter based and surgical based PV isolations, and 3) can 
be incorporated into software for electroanatomic mapping systems to provide Iwon 
length guidelines and confirmation of lesion delivery. 
1023-56 Accuracy of Aortic Valve Area Calculation Using a 
Computer-Based Planimetry System in the 
Catheterization Laboratory 
Fernando Boccalandro, Hela C. Achour, Andreas Muench, Richard Kirkeelde, Richard 
W. Smalling, University of Texas Houston Medical School, Houston. TX 
Background: New computer based systems are capable of performlng automatic algo- 
rithms for planimetry and instantaneous aortic valve area calculations using the Gorlin 
principle, if a proximal central aortic catheter is used to record peripheral pressures 
avoiding significant waveform delay and augmentation. Although used daily in clinical 
practice, the accuracy of these new systems had not been validated in patients with aor- 
tic stenosis. The purpose of this study is to compare the correlation and agreement of 
computed automatic aortic valve area calculations obtained from interventricular and 
proximal aortic pressures against standard planimetry, and evaluate the need for tracing 
realignment when a proximal aoriic catheter is used to measure peripheral tracings. 
Methods: Twenty two patients (15 males, mean age:68 *ll Years) referred for Invasive 
aortic valve evaluation for aortic stenosis were studied with a two transducers fluld filled 
system and a 6F interventricular pigtail catheter though a 7F proximal descending aortic 
long sheath. Aortic valve area was calculated using the Gorlin formula with a standard- 
ized paper tracing planimetry method and the computer based automatic planimetty (GE 
Medical. USA) using thermodilution cardiac outputs. All the tracings were completed with 
paper speed of 100 mmlsec The need for tracing realignment was examined for each 
patient and the correlation and agreement of valve area calculations was analyzed with a 
Spearman’s rank order correlation and a Bland-Altman Analysis. 
Results: The mean delay between aortic and interventricular tracings was 3Oi7 msec, 
none of the patients required tracing realignment. The mean frequency response was 
31+ 4 Hz. The correlation coefficient between automatic aortic valve area calculation and 
standard planimetty was 0.892 (pcO.001) with a positive bias of 0.2 cm2 towards the 
automatic method (pcO.001). Conclusions:Automatic computer based aortic valve area 
calculations can be accurately made placing a catheter into the left ventricle and in the 
proximal descending aorta with out tracing realignment using the new computer systems 
available in the catheterization laboratory for patients with aortic stenosis. 
1023-57 Wireless, Batteryless Micro ElectroMechanical Systems 
(MEMS) Sensors for Continuous Cardiac Pressure 
Monitoring: Initial Animal Experience 
Achiau Ludomirsky, Gregory J. Ensing. Eric J. Devaney, Colkn A. Rich, Matthew i’. 
Straayer, James Cnpe, Nader Najafi. University of Michigan, Ann Arbor, MI, Integrated 
Sensing Systems (ISSYS), Ypsilanti, Ml 
Background: Intracardiac pressures are commonly used in the assessment of patients 
with heart disease. Continuous monitoring of hemodynamics would improve patient care. 
The introduction of Micro-electromechanical Systems (MEMS) may enable the clinician 
to continuously monitor cardiac physiology. The purpose of this study was to assess the 
feasibility and accuracy of a new MEMS pressure sensor in monitoring a wide range of 
cardiac pressures. 
Method: The sensors(size = IO/IO/3 mm -15/5 15 mm) were fabricated using MEMS and 
were powered by and communicate via wireless magnetic telemetry with an external 
monitor. The batteryless, wireless sensors were implanted in the right atrial appendage 
and in the descending aorta of two dogs. Millar solid state catheters were used to record 
pressure data from locations adjacent to the MEMS sensors. Blood pressure wave forms 
derived from the new MEMS sensor were compared to pressure tracings from Mill% 
catheters. 
Results: Excellent correlation was found between the new MEMS sensor and Millar trac- 
ings. The system was capable of real time output (200 Hz band width) of continuous 
blood pressure wave form with -200 to +300 mmHg dynamic range and 0.5 mmHg reso- 
lution at the telemetry distance of 3-4 cm from the chest wall. 
